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Blackleg ... a confusing potato disease

• Erwinia Type 1 ... stem rot showing
symptoms regarded as typical blackleg.

• Erwinia Type 2 ... stem rot arising from
injury and spreading through the plant.

• Erwinia Type 3 ... localised lesions, from
similar infection to Type 2, non-spreading.

Fig 1: a diagramatic representation of the three types of stem rots.

A disease which causes potato stems
to become blackened, soft and rotten
has been named 'blackleg'for
obvious reasons. It has caused
concern among Western Australia's
potato growers when outbreaks have
appeared in commercial crops.
Yet the organisms responsible for
these disease symptoms are nothing
new andfearsome. In/act they
probably have been in this State since
vegetables were introduced by the
first settlers.
The disease has been a headache to
research workers seeking to isolate a
single organism responsible for such
stem rot.
The blackleg disease, since its early
recognition, has been split into
'typical' and 'atypicalforms. Also,
there have been attempts to classify it
further into pre- and post-emergence
types.
Type 2

In fact, such categorisation has led to
much of the confusion which exists
today.
Dr K. Sivasithamparam, Department
of Agriculture plant pathologist
describes in this article the outcome
of his studies of the disease in
Western Australia, and puts a
proposal which could allay some of
the confusion arising from present
terminology used to describe the field
symptoms of stem rots caused by a
group of bacteria of the Erwinia
species.
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The Erwinia species, the organisms
responsible for a number of soft rot
diseases are a group of bacteria
containing strains capable of
breaking down plant tissue given the
right opportunity and environment.
The pectolytic (pectin-destroying)
and other macerating enzymes
produced by these bacteria destroy
the structural integrity in host tissue,
and cause a characteristic soft rot.
Although the Erwinias are associated
generally with vegetables, they are
naturally pathogenic to a wide range
of plants including ornamentals. In
fact soft rot is the most common
bacterial disease of plants.
In cooler regions of the world where
most of the early and detailed
research on potato diseases was done,
one variety, namely Erwinia
carotovora sub sp. atroseptica

(E.c.a.) was implicated as the causal
organism of blackleg disease of
potatoes. But since the widespread
introduction of the potato to
Mediterranean,
sub-tropical and
arid-hot regions of the world it is
now recognised that Erwinia
carotovora sub sp. carotovora

(E.c.c.) and E. chrysanthemi (E.chr)
also can cause blackleg.
The symptoms each of these
organisms produce are
indistinguishable
from one another.
This poses a great problem when one
tries to avoid contamination by
varieties such as E.c.c., which is
common in nearly all soils where
vegetables are grown. Workers in
Scotland found that every tuber of
every stock of every cul ti var tested in
Scotland was contaminated by both
E.c.a. and E.c.c.
Environment appears to be the
determining factor in the
development of stem rots. In addition
to temperature and soil water levels,
stem rots also are affected by the
level of contamination by the
bacteria.

tubers showing !entice]
infections after water soaking.

• Erwinia-affected

In Western Australia, some
confusion arose with the detection of
blackened stems in a number of
potato crops in the South West.
These were affected by stem rot but
pathologists could not isolate E.c.a.
from blackleg lesions typical of those
seen in Europe.
It is now known that in temperate
regions soft rot affected stems are
often black (hence the name blackleg)
while in warmer regions they may
also be light brown. The tendency to
associate blackened stems with E.c.a.
on a universal scale appears to be the
main cause of confusion.
Therefore, for the convenience of the
field horticulturalist and plant
pathologist a better categorisation
would be to assign all shoot
infections to one group-named stem
rots. These rots then could be divided
into three types, based on their
symptoms.
(See Figure, P. 17)

• A potato plant, infected in the laboratory
with E.c.c. isolated from rotting cauliflower
curd.

Type 1: The symptoms in this Type 1
category would be those described
for 'typical blackleg'. which is
invariably associated with decaying
seed and results in basal stem rot
infections spreading to stolons and
daughter tubers.
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Type 2: The Type 2 category would
cover the stem rot arising from injury
at any point in the plant top, parts of
the upper canopy, down to the basal
stem, then proceeding down to the
underground parts. The presence of
soft rot Erwinias in the frequently
discoloured vascular regions may be
traced to the stolon end of the
daughter tubers. The rotting stem
may be brown to black in colour.
Type 3: The Type 3 category could be
restricted to describing localised
lesions affecting the leaf-blade,
petioles, branch or stem. Such lesions
can vary in colour and texture.
The colour of the affected tissue in all
three types can range from watersoaked translucent green to brown to
black. Their texture varies from
watery or mushy to relatively dry and
fibrous. Both colour and texture are
dependent to a large extent on a
favourable environment for the
Erwinia spp. particularly
waterlogging, and of management
practices such as high levels of
fertilisers which promote lush growth
of tops.
While stem rot Type l may typically
start from the tuber, Types 2 and 3
appear to result from injury to crops
caused by machinery, hail and wind
storms or insects.
Stem rots in Western Australia are
common in the warmer months and
appear as all three types. The Type 2
is commonly more widespread
throughout a crop, in contrast to
Type I which has mainly been
reported as of very low incidence.
Stem rots (including blackleg) have
been reported from all potato
growing areas of Australia. In
Western Australia only E.c.c. has
been isolated from stem rot Types I,
2 and 3 during the 1980 / 81 growing
season, with a single exception where
a Type 2 rot was associated with a
large proportion of E.chr. and a
smaller proportion of E. c. c.
Isolations from tubers grown in
Western Australia during the same
period have yielded E.c.c. with one
exception, where E.chr. was
identified. These tests were conducted
with rotted tubers submitted from
affected paddocks and also on
healthy tubers induced to rot by a
four day water-soak.

